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(57)Abstract: 

PURPOSE: To provide the frequency multiplex type optical switch and frequency 
multiplex type optical switch matrix which can switch optical paths independently by 
the optical frequency channel without temporarily branching an optically frequency- 
multiplexed light signal by a branching filter device, etc. 

CONSTITUTIGN: The frequency multiplex type optical switch which switches the 
frequency-multiplexed light signal on an input optical path according to frequencies and 
outputs it to plural output optical paths is equipped with a 1st ring-shaped optical path 
5A which is annularly formed, a 1 st optical coupling means 9A which optically couple 
the 1st ring-shaped optical path 5A with the input optical path, a 2nd ring-shaped 
optical path 5B which is annularly formed, a 2nd optical coupling means 9B which 
optically couples the 2nd ring-shaped optical path 5B with the 1st ring-shaped optical 
path 5A, a 3rd optical coupling means 9C which optically couples the 2nd ringshaped 
optical path 58 with the output optical path, and an adjusting means which is provided 
on at least the 1 st ring-shaped optical path 5A or 2nd ring-shaped optical path 58 and 
adjusts its optical path length. 
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* NOTICES * 

JPO and NCIPI are not: responsible for any 
damages caused by the use o£ t:hxs translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the frequency multiplex mold optical switch which changes the frequency multiplex 
lightwave signal on an input optical path according to a frequency, and is outputted on two or more 
output optical paths The 1st optical coupling means to which optical coupling of the 1st ring-like 
optical path formed in the shape of a circular ring, and this the 1st ring- like optical path and said 
input optical path is carried out. The 2nd optical coupling means to which optical coupling of the 2nd 
ring-like optical path formed in the shape of a circular ring, and this 2nd ring-like optical path and 
said 1st ring-like optical path is carried out. The frequency multiplex mold optical switch 
characterized by having the 3rd optical coupling means to which optical coupling of said the 2nd 
ring-like optical path and output optical path is carried out, and an adjustment means for it to be 
prepared at least in said 1st ring-like optical path or the 2nd ring-like optical path, and to adjust the 
optical path length. 

[Claim 2] The frequency multiplex mold optical switch according to claim 1 characterized by having 
the waveguide mold optical amplification means which gave rare earth ion to a part of said 1st ring- 
like optical path and 2nd ring-like optical path [ at least ]. 

[Claim 3] The frequency multiplex mold optical switch matrix characterized by the frequency 
multiplex mold optical switches which constitute the frequency multiplex mold optical switch matrix 
concemed being claim 1 and a frequency multiplex mold optical switch of two publications in a 
frequency multiplex mold optical switch matrix. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is the optical frequency multiplex communication field, and 
relates to the frequency multiplex mold optical switch especially used for optical exchange of a 
frequency multiplex mold, and a frequency multiplex mold optical switch matrix. 
[0002] 

[Description of the Prior Art] In recent years, using optical transmission media, such as a silica glass 
fiber, at intervals of the frequency of about 5GHz, many lightwave signals are multiplexed and the 
optical frequency multiplex communication which performs transmission and exchange attracts 
attention as a main method of a future mass optical-communication network. 

[0003] In order to enable such optical frequency multiplex communication, the optical switch matrix 
of the optical switch of an optical frequency multiplex mold or an optical frequency multiplex mold 
which switches by changing the lightwave signal by which optical frequency multiplex was carried 
out for every optical frequency channel serves as an important basic component. 
[0004] In order to realize such an optical frequency multiplex mold optical switch, it was required to 
control two or more frequency channels independently, and to change them, but in the case of the 
conventional 2 input 2 output optical switch, only single actuation was able to be performed as were 
shown in drawing 9 , and were shown in switching of only one frequency channel fO, or drawing 10 
and all the frequency channels fl-fii were switched to coincidence. 

[0005] That is, in the case where change the rectilinear-propagation condition outputted as it is from 
the optical path in which the single optical frequency signal fD carried out incidence, and the 
crossover condition outputted to other one side with the another optical path which carried out 
incidence by changing in the case where it is shown in drawing 9 , and it is shown in drawing 10 , a 
rectilinear-propagation condition and a crossover condition are changed to fl-all the fii(s). 
[0006] Moreover, also when such a conventional optical switch of each other is connected and it 
constitutes an optical switch matrix, it can only perform switching switching of only one optical 
frequency channel, or all optical frequency channels to coincidence. 

[0007] therefore, in order to realize actuation of outputting the 1st predetermined optical frequency 
channel to the 1st output optical path, and outputting other 2nd optical frequency channel to 2nd 
another output optical path at coincidence To multiplex again was required, after choosing a desired 
output optical path with the optical switch which once separated spectrally the lightwave signal by 
which optical frequency multiplex was carried out for every optical frequency with the optical 
separator as shown in drawing 1 1 , and was formed for every optical frequency channel and 
switching. 

[0008] In the example shown in this drawing 1 1 , the optical switch of 2 input 2 output is [ fii / fl 
and ] in a crossover condition about a rectilinear-propagation condition and f2, therefore the optical 
frequency multiple signals fl, f2, and fii on an input optical path and fl', f2\ and fii' are switched to 
fl, f2*, fii and fl', f2, and fii', respectively. 
[0009] 

[Problem(s) to be Solved by the Invention] However, as shown in drawing 8 and 9, it is difficult to 
carry out switching operation of the conventional optical switch independently for every optical 
frequency. Moreover, in order to dare perform switching operation independently for every optical 



http ://www4. ipdl .ncipi .go j p/cgi-bin/tran_web_cgi_ejj e 6/24/2005 



JP,05-323390,A [DETAILED DESCRIPTION] 



Page 2 of 5 



frequency, the technical problem that could not employ efficiently the optical frequency multiplex 
advantage which needs making it once separate spectrally for every optical frequency, and a hard 
amoimt increased, and it was not suitable for integration occurred. 

[0010] This invention was made in view of the above-mentioned technical problem, and it aims at 
offering the frequency multiplex mold optical switch which can change an optical path 
independently for every optical frequency channel, and a frequency multiplex mold optical switch 
matrix, without ******(ing) with a splitter the lightwave signal by which optical frequency 
multiplex was carried out arm 1. 
[0011] 

[Means for Solving the Problem] The frequency multiplex mold optical switch by this application 
the 1 St invention In the frequency multiplex mold optical switch which changes the frequency 
multiplex lightwave signal on an input optical path according to a frequency, and is outputted on two 
or more output optical paths The 1st optical coupling means to which optical coupling of the 1st 
ring-like optical path formed in the shape of a circular ring, and this the 1st ring-like optical path and 
said input optical path is carried out, The 2nd optical coupling means to which optical coupling of 
the 2nd ring-like optical path formed in the shape of a circular ring, and this 2nd ring-like optical 
path and said 1st ring-like optical path is carried out. Let it be a summary to have the 3rd optical 
coupling means to which optical coupling of said the 2nd ring-like optical path and output optical 
path is carried out, and an adjustment means for it to be prepared at least in said 1st ring- like optical 
path or the 2nd ring-like optical path, and to adjust the optical path length. 

[0012] The frequency multiplex mold optical switch by this application the 2nd invention makes it a 
summary to have given rare earth ion to a part of 1st ring-Hke optical path and 2nd ring-like optical 
path [ at least ] in a frequency multiplex mold optical switch according to claim 1. 
[0013] The frequency multiplex mold optical switch matrix by this application the 3rd invention 
makes it a summary for the frequency multiplex mold optical switches which constitute a frequency 
multiplex mold optical switch matrix to be claim 1 and a frequency multiplex mold optical switch of 
two publications. 
[0014] 

[Function] The frequency multiplex mold optical switch by this application the 1st invention has the 
1st ring-like optical path and the 2nd ring-like optical path which are formed in the shape of a 
circular ring between an input optical path and two or more output optical paths, and optical 
coupling of each is carried out by the 1st optical coupling means, the 2nd optical coupling means, 
and the 3rd optical coupling means. Moreover, since an adjustment means to adjust the optical path 
length to said 1st ring-like optical path or the 2nd ring-like optical path is established at least, the 
frequency multiplex lightwave signal on an input optical path is changed according to a frequency, 
and is outputted on two or more output optical paths. 

[0015] Moreover, in a frequency multiplex mold optical switch according to claim 1, the frequency 
multiplex mold optical switch by this application the 2nd invention gives rare earth ion to a part of 
1st ring-like optical path and 2nd ring- like optical path [ at least ], and constitutes a waveguide mold 
optical amplification means. 

[0016] The frequency multiplex mold optical switch matrix by this application the 3rd invention 
constitutes a matrix by making claim 1 and the frequency multiplex mold optical switch of two 
publications into a xrnit switch. 
[0017] 

[Example] Hereafter, one example of this invention is explained to a detail with reference to a 
drawing. 

[0018] Drawing 1 is an optical frequency multiplex mold optical switch concerning this invention, 
and the 1st and 2nd ring-like optical path 5 A and 5B formed in the shape of a circular ring, 
respectively between two I/O optical paths 1 and 3, i.e., input optical-path lof ** 1st A, 1st output 
optical-path IB, and 2nd input optical-path 3 A and 2nd output optical-path 3B is arranged at the 
serial. 

[0019] 1st input optical-path lA, 1st output optical-path IB, and 1st ring-like optical-path 5A 
moreover, with the 1st optical coupling means 1st ring-like optical-path 5 A and 2nd ring-like 
optical-path 5B are carried out by the 2nd optical coupling means, and optical coupling of 2nd ring- 
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like optical-path 5B, and 2nd input optical-path 3 A and 2nd output optical-path 3B is carried out by 
the 3rd optical coupling means, respectively. 

[0020] When 1st ring-like optical-path 5 A by which optical coupling was carried out, respectively, 
the resonance frequency which becomes settled by the optical path length of 2nd ring-like optical- 
path 5B, and the optical frequency of the lightwave signal which carried out incidence from the I/O 
optical paths 1 and 3 are in agreement at this time, as shown in drawing 1 , from I/O optical paths 1 
and 3 of one of the two, through the ring-like optical path 5, the lightwave signal which carried out 
incidence moves to one of other I/O optical paths 3 and 1 , and spreads. This responds to a switch 
being in the so-called crossover condition. Moreover, when 1st ring-like optical-path 5 A and the 
resonance frequency in 2nd ring-like optical-path 5B differ from the optical frequency of the 
lightwave signal which carried out incidence, the lightwave signal which carried out incidence as 
shown in drawing 2 from I/O optical paths 1 and 3 oif one of the two spreads the I/O optical paths 1 
and 3 which carried out incidence as it was, respectively. This responds to a switch being in the so- 
called rectilinear-propagation condition. 

[0021] The optical reinforcement in I/O optical paths 1 and 3 with the another I/O optical path to 
which drawing 4 and drawing 5 expressed such a property as relation between optical reinforcement 
and optical frequency, set resonance frequency to fO, and the lightwave signal carried out incidence 
of drawing 4 , and drawing 5 show the optical reinforcement in the I/O optical paths 1 and 3 in 
which the lightwave signal carried out incidence. Moreover, these frequency characteristics are 
properties repeated at spacing called the so-called FSR (Free Spectrum Range), and can set the 
location of resonance frequency as fD of arbitration within the limits of FSR by adjusting 1st ring- 
like optical-path 5 A, the 1st phase-shifter 7A prepared on 2nd ring-like optical-path 5B, respectively, 
and 2nd phase-shifter 7B, respectively. Namely, only the lightwave signal of the optical frequency 
will be in a rectilinear-propagation condition to a crossover condition and the lightwave signal of 
other optical frequency by setting fO as desired optical frequency. 

[0022] In the optical frequency multiplex mold optical switch in this example, it becomes possible 
by arranging fiirther two or more such 1st ring-like optical-path 5 A and 2nd ring-like optical-path 
5B, and adjusting to resonance frequency different, respectively to set up a crossover condition and a 
rectilinear-propagation condition independently, respectively to the lightwave signal of two or more 
optical frequency. 

[0023] Drawing 5 is drawing of the optical frequency multiplex mold optical switch 5 of 2 input 2 
output, and shows the example of a case with four optical frequency channels. In this drawing 5 , 
each optical paths 1 and 3 use the thin film heater to which induction of the refractive-index change 
by the thermooptic effect is carried out as phase shifters 70A, 71A, 72A, 73A, 70B, 71B, 72B, and 
73B using the quartz system single mode optical waveguide formed on Substrate P. In this drawing, 
heater voltage adjusts each phase shifters 70A, 71 A, 72 A, 73 A, 70B, 7 IB, 72B, and 73B. Resonance 
frequency [ in / for resonance frequency / in / for the resonance frequency in 1st ring-like optical- 
path 51 A and 2nd ring-like optical-path 51B / fl and 1st ring-like optical-path 52A and 2nd ring-like 
optical-path 52B / ring-like optical-path 53B of f2, and a 1st ring-like optical-path 53 A and the 2nd ] 
Resonance frequency in £3 and 1st ring-like optical-path 50A and 2nd ring-like optical-path SOB is 
set to ft). 

[0024] The inside of fl', f2* and f3* which carried out incidence from fl, £2, B, f4, and 2nd input 
optical-path 3 A which carried out incidence from 1st input optical-path lA at this time, and 
f4' (fx=fx:*;x=l, 2, 3, 4), About fl, it sets to 1st ring-like optical-path 51 A and 2nd ring-like optical- 
path 5 IB. A crossover condition, About £2, it will be [ 3 / crossover condition and / f] in a crossover 
condition in 1st ring-like optical-path 53 A and 2nd ring-like optical-path 5 3B in 1st ring-like optical- 
path 52A and 2nd ring-like optical-path 52B. Since there is no ring-like optical path which will be in 
the resonance state about f4, it is in a rectilinear-propagation condition altogether. Therefore, fl', f2\ 
£3', and f4 are outputted to 1st output optical-path IB, and fl, £2, £3, and f4' are outputted to 2nd 
output optical-path 3B. 

[0025] Thus, a crossover condition and a rectilinear-propagation condition can be independently set 
up and switched to the optical frequency signal of fl, £2, B, and £4. 

[0026] In addition, in this example, although two ring-like optical paths, 1st ring-like optical-path 5 A 
and 2nd ring-like optical-path 5B, are used, the number of the ring-like optical paths mutually 
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combined by requirements, such as required sharpness of resonance, is good at the natural number of 
arbitration. 

[0027] Moreover, a steep filter shape is realized by equipping a part of ring-like optical path with a 
waveguide mold optical amplifier. In addition, as such waveguide mold amplifier, the optical 
amplification which added rare earth ion in waveguide is known. 

[0028] Drawing 6 is the example of the optical frequency multiplex mold optical switch matrix of 2 
input 2 output, and is called a gate-matrix mold switch matrix. As optical frequency, it is an example 
in the case of four waves of fl, f2, f3, and f4. 

[0029] Turnouts 13 and 33, the unification machines 15 and 35, and the optical frequency multiplex 
mold optical switches S11-S22 are arranged between the input optical paths 1 1 A and 31 A and the 
output optical paths 1 IB and 3 IB. Tumouts 13 and 33 and the unification machines 15 and 35 
connect with the input optical paths 1 lA and 31 A and the output optical paths 1 IB and 3 IB. 
Generally, the frequency multiplex mold optical switch Sij (i and j are the natural number) is 
arranged so that the i-th input optical path and the j-th output optical path may be connected. 
[0030] Each frequency multiplex mold optical switch is set [ as opposed to / at f4 and S21 / f4 ] up 
so that it may be [ as opposed to / at S22 / fl, f2, and G ] in a crossover condition by fl, f2, f3, and 
SI 2 SI 1, respectively. From this Lightwave signal fl' which carried out incidence to the lightwave 
signals fl, f2, G, and f4 which carried out incidence from 1st input optical-path 1 1 A from 2nd input 
optical-path 31 A, f2', f3\ and f4' are independently switched for every optical frequency, 
respectively, and fl, f2, G, and f4' are outputted to 1st output optical-path 1 IB. fl', f2', f3', and f4 are 
ou^utted to 2nd output optical -path 3 IB. Moreover, in this example, since the lightwave signal from 
the input optical paths 11 A and 31 A has branched to each output optical path by tumouts 13 and 33, 
connection of the so-called broadcast mold which outputs one input signal to two or more output 
optical paths at coincidence can also be made. 

[0031] Drawing 7 is the 2nd example, is the example of the optical frequency multiplex mold optical 
switch matrix of 6 input 6 output, and is called a BENESU network. As optical frequency, it is an 
example in the case of foxu- waves of fl, f2, G, and f4. 

[0032] The optical frequency multiplex mold optical switches S11-S53 are formed, respectively 
between the input optical paths 1 1 lA, 1 12 A, 1 13 A, 31 1 A, 312A, and 313A and the output optical 
paths 1 1 IB, 1 12B, 1 13B, 31 IB, 312B, and 313B. At this time, it is mutually arranged in the shape of 
a matrix between ****** optical paths, and in the case of a crossover condition, from a certain 
optical path, a lightwave signal is changed to the next optical path, and it spreads. 
[0033] In the example of this drawing of operation, each optical frequency multiplex mold optical 
switch In the optical frequency multiplex mold optical switch SI 1, with fl and the optical frequency 
multiplex mold optical switch 812, by f2 and the optical frequency multiplex mold optical switch 
S3 3 with fl and the optical frequency multiplex mold optical switch S31 G, f4, [ at fl and the optical 
frequency multiplex mold optical switch S21 ] With the optical frequency multiplex mold optical 
switch S42, with fl, fZ, G, f4, and the optical frequency multiplex mold optical switch S53, it is set 
up so that it may be in a crossover condition to fl, respectively, the lightwave signal f which carried 
out incidence to lightwave signal fl' which carried out incidence to the lightwave signals fl and f2 
which carried out incidence from input optical-path 1 1 1 A as an example from input optical-path 
312A from this, and f2 from input optical-path 313A — 3" f 4" the optical path which it is 
independently switched for every ********** optical frequency, and is shown by the thick wire in 
drawing — spreading — output optical-path 31 IB — fl', fZ, and output optical-path 312B ~ f — 3" f 4" 
and output optical-path 1 13B — f2' and output optical-path 313B — fl — a********** output is 
carried out. 

[0034] Although this drawing is the so-called lock out type of switch matrix, it is possible to make 
the rate of lock out low, or to use it as a non-blockading mold without limit, by increasing the 
number of stages ( drawing 7 five steps) of the switch arranged in the longitudinal direction. 
[0035] Drawing 8 is the 3rd example of invention, is the example of the optical frequency multiplex 
mold optical switch matrix of 4 input 4 output, and is called a skeleton pattem switch matrix. As 
optical frequency, it is an example in the case of four waves of fl, f2, G, and f4. 
[0036] The optical frequency multiplex mold optical switches SI 1-S44 are formed between the input 
opticalpaths311A, 312A, 313A, and314A and the output optical paths lllB, 114B, 115B, 116B, 
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311B, 312B, 313B, and 314B. Among these, the output optical paths 311B, 312B, 313B, and 314B 
are actually used, and the remaining output optical paths 1 1 IB, 1 14B, 1 15B, and 1 16B are output 
optical paths of the so-called dunmiy which are not used. The optical frequency multiplex mold 
optical switches S11-S44 are optical frequency multiplex mold optical switches mentioned above, 
and are arranged at the crossing of the matrix of the shape of a grid formed from an input optical 
path and an output optical path. 

[0037] In the condition of not connecting a lightwave signal to an outpiit optical path, all optical 
frequency multiplex mold optical switches are set as the crossover condition from the input optical 
path to all optical frequency signals. For example, in not outputting the lightwave signal G in 
drawing and on input optical-path 3 13 A to an output optical path, after spreading as a crossover 
condition, respectively with the optical frequency multiplex mold optical switches S31, S32, S33, 
and S34, it is outputted to intact output optical-path 1 14B in drawing, and is outputted to neither of 
the output optical paths 31 IB, 312B, 313B, and 314B. Moreover, also about the lightwave signal fl 
on input optical-path 3 1 1 A, when outputting to neither of the output optical paths 3 1 IB, 3 12B, 
313B, and 314B, it is outputted to intact output optical-path 116B by changing all of Sll, S12, S13, 
and S14 into a crossover condition. On the other hand, by changing the optical frequency multiplex 
mold optical switch SI 3 into a rectilinear-propagation condition to fl, this lightwave signal carries 
out sequential propagation with the optical frequency multiplex mold optical switches S11,S12, S13 
(rectilinear-propagation condition), S23, S33, and S43 and is outputted to output optical-path 312B 
to output this lightwave signal (lightwave signal fl on the input optical path 1 1 1) to output optical- 
path 312B. When outputting the i-th lightwave signal fic of input optical-path 1 li to j-th output 
optical-path 12j generally, connection is made by changing the optical frequency multiplex mold 
optical switch Sij into a rectilinear-propagation condition to fx. 

[0038] As mentioned above, as explained, by the optical frequency multiplex mold optical switch 
and optical frequency multiplex mold optical switch matrix by this example, without once separating 
spectrally with a splitter the lightwave signal by which optical frequency multiplex was carried out, 
it becomes possible to change an optical path independently for every optical frequency channel, and 
while making an optical frequency multiplex technique available directly, an optical switch matrix 
with few hard amounts can be offered. 
[0039] 

[Effect of the Invention] As mentioned above, while enabling the frequency multiplex mold optical 
switch and frequency multiplex mold optical switch matrix by this invention to change an optical 
path independently for every optical frequency channel, an optical switch matrix with few hard 
amounts can be offered. 



[Translation done.] 
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[Drawing 11] 
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a> «ia¥5-3 2 3 39 0 

[ 0 0 0 6 ] s ft:, c<i> J: ^ nvi^^itT. =&ac^ 
[0007] -eoijfcjo, ^^*<^>0 1 ©Ttjaf^st^ + ;u 

I<^ti3;^7\:§8tctii;^0. ^1<.W^MmmZ(rj%U 

looQS] c<mi lic^eivitt. fi if atc-^ 

20 C^'Ct*2AA2ai;^7<Wfe^-^t? ^^/riltiii^flj, f2tc-? 

gfi^f 1, f 2. f nS;tf f r , f 2' , f !!' 

i>y ^n-enf i. f 2' , f nif r , f 2, f 

[0009] 

[0 0 1 0 ] *^ti, ±taMm^C^^XU;^t\tciyO> 

if 

40 [0011] 

n^>^iQ»j>jritafessi. ca>^icc'y>^^t^7^i 

j?^i;:(<:«^.^$n'5^2<0'Jl'^^«jfe5S<!;, C<D^^2C>y 
50 SS<b«:jm'&3lt-&^3«:'ifel&'&^Si, i^V<i*>p 



http://ww4.ipdl.ncipi.go jp/tjcontentdbenJpdl?N0000=21&N0400=image/gif^ 6/24/2005 



Page 1 of 1 



3 

10 0 12] ^mm2<D^m^j:i>mm^s^MMit^'< 

too 1 3) :^m^30>^m^Cj:i>mmi9'Mmic^'< 

(ommL^-^it^ -< v ^x-* hcL i-r 

[ 0 0 14] 

[ 0 0 15] tfc. -^mm 2 (onmic «^ i>mmi^Mm 
[0 0 161 ^mmzo>^m^j:^hmmsi^^^iL^'< 

[0 0 17] 

[ 0 0 1 8 ] @ 1 ir4s^^§^<^:C^^^j^2gt^^SS37^^ ^ 

•y^TA*;, 2*(07^ffi^it^i. 3. rnft>*>ii;io 

A^^feSS 1 A . IP 1 C0ffi:^7tSS 1 B i!P2 (^>7v^it%3 

A. m2(o\^/jitt^3B4^(cmc^n^nmmmcfBf^ 

[ 0 0 1 9 ] S ft:, m 1 <o>J)im 1 A. ^ 1 ©tti;^* 
§fi 1 Bi^ 1 © 'J > 5^1*jtK5 A t«5P 1 (Om%^^Wi 

^c^,'>x. m\<o')'>t^^.it^^bfsLm2u>'):yi;^M^% 

§S5Bi^2ccA;^*5fi3A, 02(C'ttl;^3*S|3 BliB 

[0 02 0] c<z>i*. ^t\^inim^^nfm\o>') 

> t^-^Ti 5 A 60 2 <7> 'J > J^tt^BS 5 B co^feOS^tc J: 



(3) 4fRi^&-323390 

A 

«7e885 */rU'C«&<^>-#<3DAfflAitB83 , 1 ^"^^X 

i(C*ffar^. SA:. m\<0')>if^iL^bfKtm20> 
'J > i^^i^S Btc*5W^>ftfeJiIf^Ki. ASfUfc*^ 

<DAtiW7*ai. 3j:*iAfn.A;jfefi^ii, -en-en. 
•c-(C'$3f^^otcAffi;^^5si , 3«:e*s-^^>. cnt* 

[0 0 2 1 ] @4aiyTgl54*, CQ>^'>U^^it^A 

* f 0 i or. 04 «*fi^Vvflf l/ft:Aa>7ifeBaili 
95Gc:'Affi;^jfe88 1 , 3tc4a<:r^>*:5SL«. S35 liitfi^/)^ 

Atti/AiAai/jTtsfi 1 . 3<cfci^^»7t^'&^'r^><3[>r* 

C©JiI?S»t*ttJi, ^^fef9»^>FSR <F r 
ee Spectrum Ranere) t^\tf\^W^ 

rs^ Oisr ^JttXNfe 0 , 1 o y > ^^-^jfess 5 a t^2 
o>'} 1- y^i^jfeBS5 B±tc^n-c-n5fti:^^nA:M 1 ocms 
S7 A&o'^2<C'^tas7 B^-enensa^r-scitc 

J: D . F S R ODSfflrt f 0 ftiSJ^j^gcC-iig 

1 0 ^gft-^r ^ c t ic j: 0 . <:<oimmsL<^m^<o^ 
yMfm. i^'fcmm^<ofcmm^^Lxit, mmim 

[0022] ^m^m^iM^immnsf'm^ift:^'< y 
^•C4*, -e©.*: urn 1 i» > tfikft^n bAtmz<ov 
> ^^tftj^s B * $ fecc»»fliEgoT, -en-enpnt 

30 [ 0 0 2 3 ] la & li, 2 A^ 2 &^(0itmmL!S^m3^i/t 

^tlSTOA, 7 1 A, 7 2 A, 7 3 A. 7 OB. 

7 1 B, 7 2B, 7 3BiUT:ii, i^it^^mc^.h^ 

rilSCli, ^mmiOf^, 71 a, 72A. 73A, 
70B, 7 IB, 72B, 7 3 B«:t -^^<<:c*:Olli 
ML. B10'J>5^tt*B85 1 Ai!P20M>^^t^:)fe5S 
40 5 1 BiC^^h^m^^gl^ f 1 . IP 1 Q*J 

5 2 Ai^2«> 'J > i^«itB85 2 B^^ial:^ i^^iiSSft 
«:f 2, Ml(Z:'L»>y«7\:B85 3AilP2a>«J>^4*jfe 
g&5 3Btcfe(:t-&^feJilSSc«f 3. IP 1 (0 U > jfe 
§S 5 0 A i ^ 2 © U > i^i^i^ 5 0 B<^: itf W 

(0 02 41 C<Ot^. IP1C^>A>3^881 A/J»6AHO 
fcfl. f2. f3. f4. ^2a>A:^*5S3A:0^e>A 
I^Vtct r , f 2' . r 3' . f 4' < f x= f 
X' ix=l. 2, 3. 4)0^fe. f 1 tc-:>v»'C{iS 
50 l«:'';>ifli^7tB85 1 Ai:IP2<D»J>n<efe^5 1 Bu: 
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5 

2Atm2(Ol^ > 5 2 B tc:4a<, »-CxMt^5l, f 

3ic-?^'X\tm 1 a>y >^^t?;jfess5 ZAtm2<o > 

f2' , f 3' . f 43^^til/J$n, .sp2<Offl;^37\:K3B 

ccii. fi. f2. f3, f 4' y^ai^3n^>. 

[0 02 5] C(C'J:^tCl^T, fl, f2. f3, f4 
( 0 0 2 6] -4cmsi'il^cfe(,*'Ci*, ^ 1 © > >^ 

[ 0 0 2 7] $ :rc, 0 > i^lTijfeSSCO-Slltc^i^BSS^jfcie 
«iiif:^;i6Cilcj:0. i i^4?^^i^^5a•r 

[ 0 0 2 8 ] @ 6 , 2 A /52 ffl:^© jtJgl?lSat:S5'^^jfe 

riS: f 1 . f S , f 3 . f 404 ?^<Z)i8^<^« C'^&o 
[0 02 9] A/J*S&1 1 A. 3 1 AiEa;^*Bfil 1 
B. 3lBi(5:m, ^.Sf|13. 3 3,^tfeei5. 
3 5. itm^n^m.U%:^^ v'f'SX l. S2 23?^ 
£g^n^. ^(gj£13. 3 3^'^:till5. 3 5(CJ: 
O^v:^'^! 1 A. 3 lA<!:{fi;^^Sl IB. 3 1 B(C 

J (i. j (iSi^ilt) i$S(DA/3^SS^.^J$S 

[ 0 0 3 0 ] &m^^9'^m.it^ ^ ^li. si i v\t 

f I, f 2. f3. Sl£'Clif4. S2ir«f4, 
ZZZX'Xttl, f2, f3, tcMl/'C'en'ttiSsW 
»r.:c^j:^<rg3f^snr<.»6o en**:*), micc-A^ 

jfeBSl 1 A>:>^6AdTUA:itfI^f K f2. f3, f4 
ii^2<^>A>3^B53 1 /<i>-h?sJ^l'tciti^^^ f 1' , f 
2' , f3' . f 4' tkt^n^initm^l^CLVC^tL 

2, f3, tA't^^f)^fX. ^2(S5m;^*SS3 1 BtC 
tif r , f2' . f 3' , f^ii^^Tj^ni>. ^fc. 
i^jmxit. lA. 3 I Ai>^iz><Dicmmfi 

^MiSl3, 3 3tCj:»iSai>3jfeSSC<:^<i5[$nc<,»^ft: 

[0 0 3 1 ] l3 7ii^2coS?te«<r*D, 6A:^Sffi;'7 
^':^mtt^im^iy<oX'^^o i^m^tux&i i. 

f2, f3. f 4<04m<0^<oeiC^ho 



C4> ^581^5-323390 

6 

[0032] A^3*SS1 1 1 A. 112A, 1 1 3A. 
31 lA, 312 A. 3l3Ai, ihiJtlt^l I 1 B. 
!12B. 113B. 31 IB. 312B. 3l3B^ 
(OmtC^ *aaB!^S2tife^'<cf 1 1, S5 3 

[0033] mm>»ifnx\t. ^itm^^s^mm:^ 
A y nt. imwssi^wmit:^^ y ^ s i iri* f i . 

M^TfeA ^ ? s 2 I Ti* f i , ^mm^s^^mft^ -< 

X(^t3. f 4. *@?S»iS'mS*:^^:?*S4 2i:'ti 

fi, f2, f3, t4.immsi^mm.t^X'<-?^s 

63"Cltf 1, VZji^OX^tX^tlSfM^iCtt^^,'^^ 

assE3nt:i--s. cnj:9. «<io-cA;^*S5i i ia 

jO^^ASil/AiTtfi^f 1, f2. iA:^*:§53 1 2A*^ 
h\^Ufcmm^t i' , f2. dA/5*SS3 1 3A/>^ 
^ A«40fc*fi-^ f 3 • , f 4 - , kt^Mnitmi^l^ 

fSL.. ffi;^7jfeB53 1 IB«:«f 1' ,12, aA?7tSS3 
12Btcilif3', f 4' . a3;^^B81 1 3 Bi^fe*f 

2' . ffl>7*;BS3 i3BiCktt 1, :0^-en^ndi:^$n 

[0 03 4] mmin'i:>'^^>^m§S,<O^A -y b ^ 

30 [ 0 0 3 5 ] la a \t^<om3 Q>mmxiy o . 4 

^-iSifeiai irCv* f 1 . f 2. f 3. f A<J>4i&.(0i^^ 

(onxiih^ 

[0 03 6] A^iS3 1 1 A. 3 1 2A, 3 1 3A. 

3 l4A<t, dlA>3fe§51 1 IB. 114B. 1 1 5B. 

116B. 31 IB, 312 B. 313B. 3l4Bi 

omicimmsi^n^it:^ * s i i , s 4 4 

SRt:>en6. CCC'^feffi/j7t§S3 1 1 B, 3 I 2 B. 3 
40 1 3 B, 3 1 4 B&I^ISttr^U, I^O<OSi3Ai^B8 1 1 
IB, i!4B, 115B, I 1 6Bi^ffimU':):<.^ 

^^si I. S4 4ii. m^otciLmmm.^m.m.it 

[0037] K-MmtiPhm^^m^ftm^^mmi'U 
i'\7isiv\t. r^x(o^m&^$^^micy^'< V Pitt's- ^ 
X (oitmm^mmcM ux umimic lijr^ $ nx ^i>. 
mXkt. m^. A;^3fe5&3 1 3A±<oft(mrz%^^ 
50 ^BfiUrffl^JOJac^^'&tctS:. *JiS»3^es*:^-r 



http://www4.ipdl.ncipi.go jp/tjcontentdben.ipdl?N0000=21&N0400=im 6/24/2005 



Page 1 of 1 



(5> 



S3 1. S32. S33, S3 4V^tX^tl9M^t if 
UX&^OtcCOH. m^(0^&m<K>mi3^^l l 4BtC 
iB^^nf . mtjft^B 1 1 B. 3 1 2B. 3 1 3B. 

3 1 4B<oi-rntct,a3^3nr^t^ stca^i^^s \ 
iA±.o>^mm itcov^-c^. ib-hfi^s 1 1 b, 3 

12B. 3 138. 3l4B(Ol*riMZh^^{yrjii,*m 
-^UlytSll. SI 2. SI 3, SlA-fir-r^T^st*: 

if#f I ) &[ll^*^3 1 2BtCffi^UA:t,*tS^<C(i, 10 
*iga»^aSSife;^'< ^ S 1 3 «r f 1 tC^*L<'CaM« 

v^Sl I. S12. S13 iv^B^S^y . S 2 3, S 
3 3. S4 3tm^XB^^Lx&:hmn3\2Bicm;h^ 
n^. -fl^tcj^ i #e<^;k^*ss i i i f x * 

[ 0 0 3 8] Sfl^UrcJ: ^ic. ^^t^eiiC^,i,^ 

(0039] 

[0®<^>PiJm':i:"^^] 

[01] 1c#^B^{i:cs^ijfejgag|&§&gS7t;s-< - ^©o > 



«|ia¥5-32 3 39 0 
8 

[@4] m2(cm^i>*):y;fikim<om.^^^^^r 
h. 

p mi 

3 A M20A:^5jfe§& 
3B ^2C^d[i:^§S 
5 A ^lC^t»>i^«*8S 
5B ©20>'J>i^«*BS 

7A mi(o^^m 

7B ^2C0|5faS 
9 A ei<^)7tl^S 

9B ^2(^>^as^s 

9C ^3a>7^9g^£ 
1 1 A mi<DKh^^ 
I 1 B 0 1 <x:ai;^3fc£S 
13 ^1 co^i^S 
15 ^KD^atS 
3 1 A m2<OKh^ 
3 1 B m2<Dm)lfi^ 
3 3 ^20f>ieS 
3 5 ^2(^^s&S 



[@3] 



[@4} 



F SR 




R 
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